Functional organization of the ventral division of the medial geniculate body of the cat: evidence for a rostro-caudal gradient of response properties and cortical projections.
The response properties to clicks, noise and tone bursts of 2152 single units located in the ventral division of the medial geniculate body were analysed as a function of their anatomical position. A particular spatial distribution of these properties was observed in the pars lateralis (LV) and ovoidea (OV). The distribution of different response characteristics changed along the rostro-caudal axis. Units located posteriorly were in majority either insensitive to simple acoustical stimuli or responded exclusively to pure tones, presenting generally a broad tuning and a loose tonotopic arrangement. Inhibitory response patterns were about as frequent as excitatory ones, response latencies were long on the average and widely distributed. Only a few units showed time-locking of their discharges in response to repetitive clicks. Most units had non-monotonic intensity functions. Going anteriorly, the distribution of response properties progressively changed: the number of units sensitive to various simple acoustical stimuli (pure tones and broad band stimuli together) increased, the tonotopic arrangement was more precise and more units were sharply tuned. Response patterns were in majority of the excitatory type, and latencies were shorter on the average and less dispersed. More units were precisely time-locked to repetitive clicks. The proportion of units with monotonic intensity functions increased. The origin of thalamo-cortical projections was studied with focal injections of wheat-germ agglutinin labeled with horseradish peroxidase in functionally defined loci of the various auditory cortical fields. An evolution of the density of labeled cells in LV and OV was observed along the same rostro-caudal axis for which a gradient of functional properties is described above. Thalamo-cortical projections to the primary auditory area and the anterior auditory field originated predominantly from the anterior half of LV, whereas the posterior auditory field received inputs from a wider rostro-caudal extend of LV including its posterior half.